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For psychologists, the correctness of a musical interval must 
not mean the mathematical perfection. The considerations of 
musical intervals were, in earlier times, rather physical and mathe-
matical than psychological, and the central problem was that of 
the pure or the tempered intonation. The fact that consonant 
intervals which slightly deviate from mathematical perfection are 
felt by us to be correct was reported in an article by C. Stumpf and 
M. Meyer in 1898. 1 In their experiment, the major third, fifth 
1 C. Stumpf u. M. Meyer, MaaBbestimmungen iiber die Reinheit consonanter 
Intervalle. (Zsch. f. Psycho!. XVIII, 189S, pp. 321--404). 
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and octave were preferred a little larger than the objectively 
perfect intervals, and the minor third, on the contrary, a little 
smaller. The deviations were more distinct in the rising intervals 
than in the falling ones, and the extent of the enlarging was wider 
as the intervals became larger. Stumpf thought that the devia-
tions come from the demand for musical expression. He wrote, 
,,das Bediirfniss des musikalischen Ausdrucks scheint dahin zu 
drangen. Jeder Intervallschritt, sei es nach der Rohe, sei es nach 
der Tiefe, hat eine gewisse melodische Bedeutung, wenn sie sich 
auch nicht zureichend in W orte fassen la13t, und diese Bedeutung 
hangt mit an der relativen Distanz der Tone. Die gro13e Terz hat 
schon etwas relativ Energisches gegeniiber der kleinen . . . . . 
Der Quintenschritt ist aber wieder energischer als der Terzen-
schritt, und der Octavenschritt energischer als der Quinten-
schritt. Damit ist nicht Alles ausgedriickt, was der musikalische 
Mensch bei diesen Tonschritten fiihlt, aber immerhin etwas davon. 
W egen dieser ihrer dynamischen Bedeutung nun mogen wir jene 
Schritte lieberetwas zu gro13 als zu klein horen, um des eigentiim-
lichen Reizes, der schon in dem blo13en Fortschreiten in einer 
gewissen Richtung liegt, nur ja nicht verlustig zu gehen. Es ist 
dieser Zug wieder nur ein Ausflu13 des Princips kleiner iiber-
treibungen zu Gunsten des Charakteristischen. Zugleich ist daraus 
ersichtlich, warum die N eigung zur Vergro13erung mit der Gro13e 
der Schritte selbst wachst. Sie wird sich aber besonders geltend 
machen bei aufsteigender Tonbewegung, weil dieser von vornher-
ein der Charakter des energisch Fortschreitenden vorzugsweise 
eignet. Man fangt die Tonleiter unten an, auch Melodien beginnen 
gewohnlich mit aufsteigender Bewegung ..... " (S. 397) 
,,Das die gro13e Terz gro13er, die kleine kleiner gewiinscht wird, 
als es den physikalischen Verhaltnissen 4 : 5 und 5 : 6 entspricht, 
daran scheint mir nicht die Gewohnung an die temperierte Stim-
mung oder gar ein Einflu13 der pythagoreischen Quintenconstruc-
tion Schuld zu sein. . . . . Der Grund fiir die Abweichungen 
bei den Terzen liegt meines Erachtens einfach in den asthetischen 
Bediirfnissen des Ausdrucks, auf die bereits Moritz Hauptmann 
gelegentlich hinwies. Man steigert in aller Kunst gern das 
Charakteristische, um es besser hervorzuheben, also die Gro13e 
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der gro.Oen, die Kleinheit der kleinen Terz." (S. 396) Th. Lipps1 
also referred to the aesthetic deviation from normal forms. 
According to him, the aesthetic feeling demands slight deviations. 
(S. 255) M. Meyer2 did not approve these opinions. He tried to 
prove Stumpf's theory concerning the thirds to be wrong and 
carried out an experiment which was devised for the purpose. 
He thought that the curve representing the deviations passes 
through zero below the major third. (He experimented on 
semitones, too.) Also, he wrote that it is a more probable assump-
tion that the tendency to deviate from the theoretically perfect 
intonation is much weaker in a melody than in a single interval. 
However, the directly opposite finding to this was reported later 
by 0. Abraham. 
As we saw in the extract quoted above, Stumpf did not over-
look the role of tone-motion in the Judgment of musical intervals, 
yet his investigation was too abstract to be called a study of the 
psychology of music. Lipps's theory is of general aesthetics, and 
does not gratify us as a psychology of musical intervals. Meyer's 
experimental research was fairly close, but it is to be regretted 
that he did not comprehend the motional character of melody. 
In 1923 0. Abraham published a very interesting study3 • He 
measured the values of musical intervals in a German folk-song 
sung by musical and by unmusical individuals, and reported 
that the deviations were fairly large even in the melodies sung 
by very musical people. He wrote as follows : ,,Eine weitere 
Betrachtungen der Tabellen ergibt, da.O die gleichbenannten 
Intervalle nicht etwa nach regelloser Willkiir intoniert werden, 
sondern da.O sie an manchen SteJlen der Melodie vorzugsweise 
gro.O, an anderen klein gewiihlt werden. Zwar nicht die absolute 
Gro13e, wohl aber die Richtung der Abweichung von der tempe-
rierten Stimmung zeigt eine ziemlich gute Konstanz an den 
entsprechenden Melodiestellen." (S. 4) So he classified musical 
1 TH. Lipps, Zur Theorie der Melodie. (Zsch. f. Psycho!. XXVII, 1902, 
225-263). 
2 M. Meyer, Experimental studies in the psychology of music. (Amer. J. 
Psycho!. XIV, 1903, 192-241) 
3 0. Abraham, Tonometrische Untersuchungen an einem deutschen Volkslied. 
(Psycho!. Forsch. IV, 1923, 1-22) 
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intervals into several kinds according to their melodic meanings. 
Neither did he overlook the relation between the deviation 
and the accent. It is clear that, as an investigation of musical 
intervals his is more successful than Stumpf's and Meyer's. 
However, we are not able fully to support his interpretations of 
the results. The theory concerning the leading note must be 
approved, a fact which is recognised by musicians also.1 (He 
extended the conception of the leading note and I acknowledge 
it.) The classification of musical intervals is itself necessary 
of course, yet it was done by him sometimes rather formally, 
without sufficient consideration of the motional character of 
melodies. Moreover, he did not take the consciousness into 
account. He reported that even the primo rises or falls a little 
according to its melodic meaning, but here it must be noticed that 
perhaps the fact has nothing to do with our musical consciousness. 
His research was performed on musical intervals that were sung. 
Accordingly, there exists the probability that the result contained 
some factors belonging to the singing. 
1. Problem and standpoint 
The investigator's problem belongs not to the psychology of 
ordinary hearing, but to that of musical hearing -- these two 
different kinds of psychological research have a certain connec-
tion, but methodologically it is essential to divide these clearly. 
A problem concerning musical intervals is not merely a problem 
in the sense of hearing, but one of the 'musical hearing' ('musikali-
sches Horen'). It is meaningless to speak of the correctness of 
a musical interval apart from music. The problem of the dis-
crimination of pitch has some relation to our problem, and may 
also be investigated without relation to music. But it is not the 
object of this study. 
Thus, the material to be investigated here is not an isolated 
musical interval which has no musical meaning, but one which 
belongs to music. As one of the simplest instances, musical 
1 See "Das Doppelleben des Tons" von M. M. Herzl (Die Musik, XXIV, 1931) 
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intervals which construct a major triad were adopted. It is not 
sufficient, however, only to use such materials. Here it is ab-
solutely necessary, also, to be careful of the direction of a tone-
motion (rising or falling of musical intervals). We must not 
forget the motionlike character of melodies. In earlier times 
melodies were considered chiefly from the theory of harmony only. 
However, the pure melodic character, the motional character, has 
come to be understood better and better .1 
One special condition in Japan acting as an incentive, led to 
this study. In this country, the pure intonation movement in 
music is still going on. The movement itself is, of course, not 
necessarily harmful, but is an interesting effort. Yet it is to be 
regretted that, in connection with it various wrong views con-
cerning a musically correct intonation are prevailing. We must 
rectify the dogmatism of some objectivistic views concerning 
music. 
I touched above the problem of the relation between the 
psychology of music and of the ordinary sense of hearing. So it 
may be better briefly to explain my opinion here. 2 It seems to 
me very necessary to distinguish clearly between the musical 
hearing and the ordinary hearing. The difference is not a matter 
of the object of hearing. The most fundamental thing is the 
mental attitude. One simple tone can be heard as a part of music, 
and a piece of music can also be heard as a mere aggregation 
of tones. That which enables us to hear music as a piece of 
music is our musical hearing. Accordingly, it is clear that the 
psychology of music must be a research into the musical hearing. 
Now, there are various styles of music, and each of them is the 
product of a different kind of musical hearing, so the psychology 
of music must have a many-sided character, or many psychologies 
of music must be investigated. Various psychological studies of 
music up to recent times had no such methodological reflection 
1 See H. Riemann, GrundriB der Musikwissenschaft (4A. 1928) S. 66, H. J. 
Watt, The psychology of sound, 1917, E. Kurth, Musikpsychologie, 1931, .. etc. 
2 My opinion concerning the system of the psychological study of music 
is already mentioned in my recent work, "The psychology of music" 1935. 
However, as it was written in Japanese, I think it necessary to explain here 
my standpoint briefly. 
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or very little of it. However, in recent times a few psychologists 
have shown traces of such reflections on one side, and, on the 
other side, some musicologists have made a contribution to the 
progress of the psychology of music. The tendency to esteem 
mental activities in the science of music has increased of late. 
H. Riemann's ,,Ideen zu einer Lehre von den Tonvorstellungen" 
showed such an effort. E. Kurth's ,,Musikpsychologie" is the 
most representative work in this line. 
The psychology of music must stand fairly apart from the 
general psychology. On the contrary, it has a close connection 
with aesthetics. It may be said, that it is a psychology while 
the method is psychological, and at the same time, that it is 
aesthetic study while the subject has always a certain aesthetic 
value. Sometimes it is considered that sciences which bear on 
music form a series : acoustics, the physiology of sound, the 
psychology of sound, the psychology of music, and musical 
aesthetics. This is not correct, for these sciences do not approach 
continuously to musical aesthetics ; there lies a gap between the 
psychology of sound and that of music. The words 'the psy-
chology of sound' and 'Tonpsychologie' are, in the first place, 
not proper. These were given to the general psychological 
investigations of hearing and, at the same time, to the old-
fashioned style of the psychology of music in the time in which 
the atomistic thought was yet powerful. The so-called "Ton-
psychologie" had the same interest as the general psychology and 
did not especially investigate a musical mental process. Besides, 
psychologists often wanted to explain or understand music 
in the light of the results of general psychological research. 
To-day, however, it is clear to many psychologists that such a 
method is not correct. In the psychology of music we must first 
describe various musical facts just as we experience them. 
Experimental means may be applicable in such cases. 
2. Experiment 
The method. As mentioned above, musical intervals which con-
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struct a major triad, that is the major third and the minor third, 
were used in the experiment. They were presented in two series, 
Do-Mi-Sol (the rising series) and Sol-Mi-Do (the falling series). 
The tones were produced by reeds and the frequencies were 400, 
500 (504, 506), and 600. The third had three different fre-
quencies corresponding to three different systems of musical 
intonation, the pure, the tempered and the Pythagorean system. 
The problem was how these different 'Mi's were to be judged in 
the interval series. 
The experiment was divided into two series : the rising and 
the falling. Each of these was again divided into three series 
and these were experimented with on different days. In each of 
these series, three different interval series having different 'Mi's 
were mixed with each other and were presented at random to 
the observers. They were asked whether the Mi was true or too 
high, or too low. The duration of each tone was about two 
seconds. The experimenter was very careful not to insert a pause 
between the neighbouring tones. He asked the observers to 
hear the tone series as a part of a legato melody and to pay atten-
tion to each tone equally (not to lay an accent on one tone). Ten 
judgments were to be obtained (in each series) from each observers 
for each interval series. In addition to this chief experiment, 
another series of experiments was carried out. The method of 
paired comparison was applied to this, and fifteen judgments 
were obtained in both the rising and the falling series. 
The observers. Nine observers helped in the experiment. To 
these observers who co-operated with me in the experiment, which 
required a considerable time, I express here my deep sense of 
gratitude. 
They had different degrees of musicality. It seems better, 
for the purpose of study, to choose observers who have high 
musicality only. However, some who have no special interest 
in music helped in the experiment, too. I think that ordinary 
people who are not very musical have elementary musical hear-
ing. But some differences must exist between them and musical 
people. I wanted to compare the results obtained from them. 
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Thus the musicality of each observer was not equal. Besides, 
even the results obtained from the musical observers did not show 
exactly the same tendency. So the figures in the result of each 
observer are more important and interesting here than the total 
and average numbers. Accordingly, it becomes necessary to give 
some descriptions of the observers. 
Observers Az., Km., Ns., and Yz. love music and play one or 
more musical instruments. Az. is a psychologist who takes an 
interest in musicology and plays the violoncello. Km., a student 
of psychology, plays the flute and the piano very well. Ns., a 
student of law, plays the violin skilfully and is the concertmaster 
of the Philharmonic Orchestra of Tohoku Imperial University. 
Yz., a young economist, has a high musical culture and plays 
the violin and the piano well. (Group A) 
Observers Ab., Kt., St., Sk., and Tb. are members of the 
Psychological Institute of Tohoku Imperial University and have 
various degrees of musical interest, but do not play musical 
instruments themselves. However, no one of them has an 
inferior ability of pitch-discrimination. (Group B) 
3. Results 
I show here first the results for each observer. In the follow-
ing tables : 'R' ("reine Stimmung" - that is pure intonation) 
means the interval series which has the third in the pure into-
nation ; 'T', that which has the third of the tempered scale ; 
'P', that which has the third of the Pythagorean scale; 'X' is 
the cases in which the Mi was disliked by the observer, but 
whether the Mi was too high or too low was not clear to him. 
The figures are always the real numbers. 
The result of the comparative experiment is shown by figures 
which indicate the number of cases in which each interval series 
was preferred. Sometimes both of the paired series were pre-
ferred, and sometimes neither preferred. 
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Table I (Obs. Ab.) 
Rising Series Falling Series 
R I T I 
p 




5 8 3 6 8 6 
3 4 4 4 5 9 
'true' 5 5 4 8 5 4 
13 17 11 41 18 18 19 55 
5 1 6 1 1 4 
4 2 6 0 1 0 
'too high' 3 5 6 2 4 5 
------ -----
12 8 18 38 3 6 9 18 
0 1 
. : l- ,, 
3 1 0 
3 3 6 4 1 
'too low' 2 0 0 1 1 
5 4 9 6 2 17 
0 0 0 0 0 0 
0 1 0 0 0 0 
'X' 0 0 0 0 0 0 
------
0 1 0 1 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
'no judgment' 0 0 0 0 0 0 
------ -----
0 0 0 0 0 0 0 0 
Comparative Experiment 
3 I 8 6 I II 6 I 7 4 
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Table 2 (Obs. Az.) 
Rising Series Falling Series 
R I T I p I Total R I T I p I Total 
Chief Experiment 
2 7 0 4 7 3 
0 8 9 7 7 2 
'true' 5 8 9 6 4 2 
--------- ------
7 23 18 48 17 18 7 42 
0 0 8 2 0 3 
0 0 I 0 2 7 
'too high' 0 0 1 2 6 8 
-------- --------
0 0 IO IO 4 8 18 30 
8 3 I 4 3 4 
10 2 0 3 I 1 
'too low' 5 2 0 2 0 0 
-------- ---------
23 7 I 31 9 4 5 18 
0 0 I 0 0 0 
0 0 0 0 0 0 
'X' 0 0 0 0 0 0 
---------
0 0 1 I 0 0 0 0 
0 0 0 0 
~+ 0 0 0 0 'no judgment' 0 0 0 0 --------0 0 0 0 0 0 
Comparative Experiment 
I 3 I 8 I 6 I II 6 I 7 I 4 I 
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Table 3 (Obs. Km.) 
Rising Series Falling Series 
R I T I p I Total R I T I p I Total 
Chief Experiment 
-
0 4 8 4 4 6 
2 4 5 2 10 6 
(true' 0 9 7 3 9 5 
----·--" ------ ---------
2 17 20 39 9 23 17 49 
0 0 0 0 0 1 
0 0 1 0 0 4 
'too high 0 0 3 0 1 4 
-------------~- ---------
0 0 4 4 0 I 9 10 
10 6 1 6 5 0 
8 6 4 8 0 0 
'too low' 10 I 0 7 0 0 
--------- ------
28 13 5 46 21 5 0 26 
0 0 0 0 0 0 
0 0 0 0 0 0 
'X' 0 0 0 0 0 0 
------ ---------
0 0 0 0 0 0 0 0 
0 0 I 0 I 3 
0 0 0 0 0 0 
'no judgment' 0 0 0 0 0 1 
------ ------
0 0 1 1 0 I 4 5 
Comparative Experiment 
I 0 I 4 I 10 I II 2 I 9 I 3 I 
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Table 4 (Obs. Kt.) 
Rising Series Falling Series 
R I T I p I Total R I T I p I Total 
Chief Experiment 
3 7 6 3 6 2 
2 5 I 7 7 1 
'true' 4 6 6 1 5 1 
------ --------
9 18 13 42 11 18 4 33 
1 1 4 4 1 6 
3 5 9 2 1 7 
'too high' 3 2 4 0 0 0 
------~- ------
7 8 17 32 6 2 13 21 
3 2 0 2 I 2 
2 0 0 1 2 0 
"too low" 1 0 0 9 5 9 
------ -----
6 2 0 8 12 8 11 31 
3 0 0 1 2 0 
3 0 0 0 0 I 
·x· 2 2 0 0 0 0 
------
8 2 0 IO I 2 I 4 
0 0 0 0 0 0 
0 0 0 0 0 I 
'no judgment' 0 0 0 0 0 0 
------ -----
0 0 0 0 0 0 I 1 
Comparative Experiment 
I 3 I 8 I 2 I I 2 I 6 I 4 I 
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Table 5 (Obs. Ns.) 
Rising Series Falling Series 
R I T I p I Total R I T I p I Total 
Chief Experiment 
-·---
0 0 8 1 5 4 
1 5 3 0 1 1 
'true' 0 7 1 0 6 0 
------ ---------
1 12 12 25 I 12 5 18 
0 0 1 0 1 6 
0 0 6 0 2 9 
'too high' 0 1 8 0 I 1 
--------- ---------
0 1 15 16 0 4 16 20 
IO 9 I 9 4 0 
9 5 0 10 6 0 
•too low' IO 2 0 10 2 9 
------ ---------





•X' 0 0 
0 0 0 0 
0 I 0 0 0 0 
0 0 I 0 1 0 
'no judgment' 0 0 1 0 1 0 
0 1 2 3 0 2 0 2 
Comparative Experiment 
I 2 I 8 I 3 I II 0 I 8 I 6 I 
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Table 6 (Obs. St.) 
Rising Series Falling Series 
R I T I p I Total R I T I p I Total 
Chief Experiment 
6 7 4 2 5 0 
5 4 1 1 6 0 
'true' 5 3 0 5 4 2 
----- ---------
16 14 5 35 8 15 2 25 
4 3 5 7 4 9 
5 5 9 9 4 9 
'too high' 5 7 10 1 4 8 
----- ------
14 15 24 53 17 12 26 55 
0 0 1 1 1 1 
0 1 0 0 0 1 
'too low' 0 0 0 4 2 0 
------ ---------
0 1 1 2 5 3 2 10 
0 0 0 0 0 0 
0 0 0 0 0 0 
·x· 0 0 0 0 0 0 
-- ------
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
'no judgment' 0 0 0 0 0 0 
------ ---
0 0 0 0 0 0 0 0 
Comparative Experiment 
I 8 I 4 I 2 I II 4 I 7 I 1 I 
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Table 7 (Obs. Sk.) 
Rising Series Falling Series 
R I T I p I Total R I T I p I Total 
Chief Experiment 
7 7 3 3 6 1 
3 5 3 5 8 2 
'true' 1 8 7 4 6 4 
------ ------
11 20 13 44 12 20 7 39 
0 0 1 0 1 5 
1 1 6 1 2 7 
'too high' 0 1 2 1 1 3 
------ ---
1 2 9 12 2 4 15 21 
2 1 1 7 3 3 
6 4 1 4 0 1 
'too low' 8 0 1 5 3 3 
------
16 5 3 24 16 6 7 29 
1 1 3 0 
-tH-0 0 0 0 'X' 1 1 0 0 2 2 3 7 0 0 
0 1 2 
-tH-
1 
0 0 0 0 
'no judgment' 0 0 0 0 
0 1 2 3 1 l 
Comparative Experiment 
I 6 I 6 I 3 I II 4 I 5 I 4 I 
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Table 8 (Obs. Tb.) 
Rising Series Falling Series 
R I T I 
p I Total R I T I p I Total 
Chief Experiment 
4 7 IO 6 2 3 
5 5 5 4 3 3 
'true' 5 6 2 3 5 6 
----- ------
14 18 17 49 13 IO 12 35 
4 3 0 I 0 5 
3 I 4 4 4 4 
•too high' 2 2 4 4 3 I 
--------- ---
9 6 8 23 9 7 IO 26 
2 0 0 3 6 2 
2 4 0 I 3 2 
'too low' 2 2 4 3 2 3 
~-- --·~---- ------
6 6 4 16 7 11 7 25 
0 0 0 0 0 0 
0 0 0 0 0 0 
·x· 0 0 0 0 0 0 
----- ------------
0 0 0 0 0 0 0 0 
0 0 0 ·~~I 0 0 I I O I 'no judgment' I 0 0 0 0 0 ---I 0 I 2 I 2 1 4 
Comparative Experiment 
I 2 I 7 I 3 I II 0 I 6 I 4 I 
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Table 9 (Obs. Yz.) 
Rising Series Falling Series 
R I T I p I Total R I T I p I Total 
Chief Experiment 
0 9 1 3 8 1 
2 7 1 1 6 1 
'true' 2 8 0 4 7 2 
--------- -----
4 24 2 30 8 21 4 33 
4 0 7 2 1 6 
2 2 8 1 3 8 
'too high' 1 2 7 1 2 6 
---
7 4 22 33 4 6 20 30 
6 1 2 5 1 3 
6 1 1 8 1 1 
'too low' 7 0 3 5 1 2 
----- --------
19 2 6 27 18 3 6 27 
0 0 0 0 0 0 
0 0 0 0 0 0 
'X' 0 0 0 0 0 0 
-------- --------
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
'no judgment' 0 0 0 0 0 0 
---------
0 0 0 0 0 0 0 0 
Comparative Experiment 
I 
3 I 9 I 2 I II 3 I 10 I 2 I 
In the above tables, the numbers are shown for each day. 
The sum of the results of all the observers is as follows : 
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Tabl 10 
Rising Series Falling Series 
R I T I p I Total R I T I p I Total 
Chief Experiment 
•true' 77 I 163 111 I 351 97 I 155 I 77 I 329 
'too high' 50 44 127 221 45 50 I 136 I 231 
'too low' 132 56 I 22 210 126 58 49 I 233 
·x· IO I 5 I 4 I 19 1 I 2 1 I 4 
'no judgment' I 1 I 2 I 6 I 9 1 I 5 I 7 I 13 
Comparative Experiment 
I 30 59 37 126 I 30 I 63 I 28 I 121 
It is necessary to show the results for each group of the 
observers. (Tables 11, 12) 
Table 11 (Group A) 
Rising Series Falling Series 
R I T I P [ Total R I T I p I Total 
Chief Experiment 
'true' cotal 114 176 I 52 
I 
142 
35 I 74 I 33 I 142 Average 3.5 19 13 35.5 8.7 18.5 8.2 35.5 
'too high' (Total I 7 I 5 151 I 63 8 I 19 I 63 I 90 Average 1.71 1.2 12.7 15.7 2 4.7 15.7 22.5 
'too low' cotal 199 138 113 I 150 77 124 12~ I 
121 
Average 24.7 9.5 3.2 37.5 19.2 6 30.2 
·x· Total I 0 I 0 I 1 I 1 0 I 0 I o I 0 
'no judgment' Total I 0 I 1 I 3 I 4 0 I 3 I 4 I 7 
Comparative Experiment 
(Total 
Average 8 I 26 I 21 I 2 6.5 5.2 I 14 132 111 I 3.5 8 2.7 
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Table 12 (Group B) 
Rising Series Falling Series 
R I T I P I Total R I T I P I Total 
Chief Experiment 
'true' cotal 163 187 159 1209 
Average 12.6 17.4 11.8 41.8 
62 181 144 1187 
12.4 16.2 8.8 37.4 
'too high' (Total 143 
Average 8.6 
39 176 1158 
7.8 15.2 31.6 
37 131 173 1141 
7.4 6.2 14.6 28.2 
'too low' (Total 133 18 
i.8[ 
60 49 134 29 I 112 Average 6.6 3.6 12 9.8 6.8 5.8 22.4 
'X' Total I 10 5 3 I 18 1 2 1 I 4 
'no judgment' Total I 1 1 I 3 I 5 1 2 I 3 I 6 
Comparative Experiment 
(Total 22 33 116 I 
Average 4.4 6.6 3.2 I 16 I 31 I 17 I 3.2 6.2 3.4 
4. Consideration of results and introspections 
The chief results are shown graphically as follows : 
O The Preference of R, T, and P 
Chief Experiment 
Group A Group B 
Falling Series Rising Series Falling Series Rising 
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Comparative Experiment 
Group A Group B 
Falling Series Rising Series Falling Series Rising Series 
I I I I I I I I I .f. I I 
R T p R T p R T p R T p 
O The Change of the Numbers of the Judgments 'too high' and 'too low' 
Group A Group B 
Falling S. Rising S. Falling S. Rising S. 
--
30 ---- aoL------'t 
20 20 





As is shown in Tables 1-9, the individual difference in the 
result is considerable. Even the same observer's result indicates 
sometimes fairly different figures on different days. This is the 
case not only with the observers who take no particular interest 
in music, but also with the musical observers. However, in 
spite of these, we can find certain tendencies (Tables 10-12). 
Table 10 shows that 'T' is preferred by all the observers 
both in the rising and the falling series. This can be seen not 
only in the result of the chief experiment, but in that of the 
comparative experiment. This tendency is certainly the most 
definite one. And it becomes more distinct when the results are 
separated into two groups (Tables 11, 12). The result of the 
musical observers in Table 11 shows the tendency more clearly, 
and moreover we can find other definite tendencies there. 
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In the rising series in Table 11, the cases in which R, T, and P 
were preferred - judged as 'true' -indicates the average 
numbers 3.5, 19, and 13 respectively. T is most predominant, 
P ist next and R shows very few. This relation is clear in the 
result of the comparative experiment also (2, 6.5, and 5.2). All 
the observers except Yz. shows the same tendency. Yz. prefers 
T, too. But he does not prefer P and is comparatively favourable 
to R. In the falling series also T is most preferred, but the 
relation between R, T, and P is not so distinct as in the rising 
series. The comparative experiment shows the same result. 
It may be presumed here that 'too high' increases and 'too low' 
decreases. In the rising series the average of 'too high' is 15.7 
and that of 'too low', 37.5 In the falling series, the former 
is 22.5 and the latter, 30.2. 
Comparing Table 12 with Table 11 we find that the result 
of Group B is rather different from that of Group A and does not 
show such distinct tendencies as the latter. By Group B also, 
T is most preferred, but the difference between R, T, and P is 
not so sharp. A difference not only quantitative but qualitative 
between the results of two groups can be found concerning 
the numbers of 'too high' and 'too low'. In Group A, 'too high' 
increases and 'too low' decreases in the falling series. In Group B, 
the relation is quite different from this. In the rising series, the 
numbers of 'too high' and 'too low' are 31.6 and 12 respectively. 
In the falling series, the former is 28.2 (slight decrease) and the 
latter, 22.4 (increase). 
In this research, we must be careful not to consider the 
quantitative result only. For it is, in fine, a mere sign of our 
mental activity which we want to investigate, and the observer's 
introspection is the more direct information concerning the 
nature of the activity. The introspections are very important, 
and the figures in the tables must be carefully considered by 
collating with this. At the beginning of the experiment I asked 
the observers to pay attention to Do, Mi, and Sol equally and 
to hear the interval series as a part of a melody and then to judge 
as regards the pitch of Mi. However, it was not easy for them 
to keep this attitude unchanged. Obs. Ab. said on the first day: 
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"I judged as 'true' that which keeps a harmony as a whole". 
This is, of course, a desirable attitude. But, several observers, 
even Ab. himself on another day, reported that it was not always 
easy to take such an attitude in giving a decision. Obs. Ns. 
said : "there was none that was really true". Introspections 
of this kind were frequently reported by Az., Km., and Ns .. 
So, it is probable that their 'true' does not always mean 'really 
true' and their 'too high' and 'too low' contain some cases of 
'true'. Besides, it seems that the observers of Group B 
generally had not a distinct criterion of judgment, or had several 
criterions. This can be seen in their introspections. Kt. and Sk. 
said one day that they had no clear conscious criterion. Ab. 
reported: "I thought Mi true when it was the higher one. But, 
when I heard the lower one, I felt that it also was true". In 
such circumstances, it is dangerous to rely on the figures only. 
This comes from the following condition :- As I mentioned 
above, it was not easy for the observers always to pay attention 
equally to all the tones which construct the interval series. For 
the purpose of simplifying the treatment of the results, I asked 
the observers to judge concerning the pitch of Mi only. Owing 
to this, observers sometimes could not help but place an accent 
on Mi, and the smooth melodic motion from Do to Sol or from 
Sol to Do was for them interrupted. The observers reported 
this frequently. Besides, they placed accents not only on Mi, 
but sometimes on Do or Sol. Moreover, in spite of the instruc-
tion, the judgment was sometimes given on Mi before Sol or 
Do was sounded. Of course, such judgments were given with 
different frequencies by different observers and on different 
days. We must not neglect these variations of inner conditions 
when we consider the numbers obtained in the experiment. 
More important is the introspection, which has a positive value 
in the consideration of the result. As noted before, several 
tendencies were found in the result. The most distinct was seen 
in the result of the rising series of Group A. There, the order 
in which each series was preferred was T - P - R, and R was 
obviously inferior to the former two. Some introspections 
suggest this tendency. Obs. Km. reported one day on which one 
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r1smg series was experimented with : "sometimes it was quite 
clear to me that Mi was a little higher than ordinarily, and yet 
I felt it true. However, when Mi was a little lower, I did not 
experience such cases." This introspection tells us that the ob-
server loved a higher Mi. Ns. said one day (of the rising series): 
"I frequently experienced the following cases:- I thought that 
Mi was true when it was sounding, but then, when I heard the 
next Sol, I felt the Sol to be a little too low or unstable. In 
such cases, the judgment was 'too high'." Az. reported also 
just the same introspections. His judgments under the cir-
cumstances were some times 'true' and sometimes 'too high'. 
In this experiment, the fifth was always pure (2 : 3). If a little 
higher fifth was used with the Pythagorean third, it is certain 
that P was more liked by Az., Km., and Ns .. 
In the rising series of Group A, Obs. Az., Km., and Ns. coin-
cide with each other in the tendency very closely, while the 
result of Yz. is rather different from theirs. In his result, the 
numbers of the cases of 'true' of R, T, and P are 4, 24, and 2 
respectively. It may practically be said that P was not preferred 
at all. The total number of the judgment 'too high' is compara-
tively large and that of the judgment 'too low' is comparatively 
small. This means that he did not like a higher Mi. He said 
one day (of the rising series): "I am irritated when I hear a higher 
Mi, while I don't feel a lower Mi so bad." This may be due to 
his individual taste. But, he reported also that his judgments 
were given on Mi and were not changed after he heared the next 
Sol or Do. I suppose that this partly has a certain relation 
to the fact that he did not prefer P. That is, it seems that he 
chiefly attended to Mi and not to the melodic motion. In his 
result, the numbers of the cases of 'too high' and 'too low' are 
almost equal in the rising and the falling series. I think that 
this comes from the same reason. Az. preferred R 7 times in all, 
and this seems to be a comparatively large number. We can 
find the reason in his introspections. Among the seven cases, 
five occurred on one day. On that day he reported: "When Mi 
was a little too high and yet did not cause anxiety, I judged it 
to be 'true'. It was the same as regards a lower Mi. Such cases 
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were not few. Among the true 'Mi's, there were calm ones and 
intense ones that push upward. I had the impression of calm 
at the lower ones." From these introspections, we know also 
that the judgment which was required in the experiment was 
simple but sufficiently aesthetic. 
In the falling series, all the observers reported that the judg-
ment was more difficult than in the rising one. Also, Obs. Ab., 
Az., Km., Ns., Sk., and Tb. reported that Do was often too low. 
This is quite an opposite tendency to that which was seen in the 
rising series. There, the interval of the fifth was sometimes 
reported to be too narrow (as already noted, Az. and Ns. reported 
that Sol was a little too low when Mi was true, and such cases 
were fairly frequent), and here it was felt to be too wide (Do was 
felt to be too low). Km. said one day clearly: "I feel that 
the interval between Sol and Do is too wide." Az. said : "I 
frequently felt that Mi was a little too low and yet I said 'true' 
after I heard Do." "A higher Mi and a lower Mi have their own 
interest when certain melodic meanings are given to them. A 
middle Mi is most calm and tranquil." From these we can 
understand the meaning of the figures in his result. Km. 
reported : "I often felt that Do went down too low while Mi 
was true. So, the 'true' cases contain the cases in which I felt 
that Do was too low, the 'too high' cases contain those in which 
the interval between Mi and Sol was true, and the 'too low' cases 
contain those in which the interval between Mi and Do was true. 
This observer preferred P very much in both the rising and the 
falling series. It seems that he had a strong tendency to feel 
the Mi of the falling series as if it were in the rising series. (This 
tendency was already mentioned by Stumpf1 and Meyer2.) Sk. 
expressed this one day clearly : "I feel that the rising Do-Mi-Sol 
still remains in the mind." It is certain that such a tendency 
can be found more or less in all of us, as our musical scale is sung 
from below upward and the most elemental one, the diatonic 
major scale, has originally a rising character. I think that this is 
the reason why the judgment was difficult and the interval of 
1 Op. cit. S. 388, 397 
2 Op. cit. P. 206 
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the fifth was felt to be too wide in the falling series. The observers 
frequently reported that it was here more difficult to hear the 
melodic motion than in the rising one. Km. : "The tones did 
not succeed smoothly. The melodic motion was apt to be inter-
rupted at Mi." (This must be the reason why he preferred P very 
much in the falling series.) Ns. also reported this (the reason 
why he did not prefer R at all in the falling series). The result 
of Y z. has already been considered on page 121. Az. said that 
he did his best to hear the melodic motion. I suppose that this 
is the reason why he, more than the other observers of Group A, 
preferred R. On the contrary, Ns. explained that Do did not 
play any role in his judgments. Concerning the melodic motion, 
the following introspection by Az. is interesting : "when Mi was 
high, the melodic motion was interrupted or lead not down-
ward but upward." 
As regards the problem why the result of Group B showed an 
opposite tendency to that of Group A, nothing could be found 
in the introspections of the observers of Group B. These 
observers prefer rather R to P in both the rising and the falling 
series. But, their preference of P decreases in the falling series, 
too. So, theoretically, the number of the judgment 'too high' 
must increase in that series. Practically, however, it decreased 
and 'too low' increased. This may perhaps be due to the fact 
that 'too high' and 'too low' were mistaken for each other due to 
the difficulty of judgment and the impression of the falling 
tone-motion. 
5. Conclusions 
In spite of the facts that the material used in the experiment 
was one that might have several musical meanings, and that 
the attitudes of the observers were not always the same, certain 
constant tendencies could be found in the results :-
1. 'T' was most preferred in both the rising and the falling 
series and by both Group A and Group B. It is clear that the 
so-called pure tone-relation is not the sole foundation of the 
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melodic musical hearing. The fact that 'T' was most preferred 
does not necessarily come from the musical education of the 
present time which is based upon the tempered scale, as some-
times (in Group A) 'P' also was preferred. 
2. The musical observers generally preferred the higher Mi in 
the rising series. In the falling series, their preferenee of the 
lower Mi and the total number of the judgement 'too high' 
increased. Here can be seen the influence of the melodic motion 
upon the values of musical intervals that we feel to be correct. 
In Group B, 'too low' increased in the falling series. The reason is 
not sufficiently clear to the experimenter. 
3. 0. Abraham wrote as follows. "In der Durdreiklangver-
bindung wird also die kleine Terz zweifellos bei uns vergr613ert, 
die gro.13e Terz verkleinert. " 1 (This tendency can be found in 
the falling series of this experiment.) However, this is true 
concerning the falling interval series only. (The melody investi-
gated by Abraham contained the falling series only.) The 
conception of the so-called 'neutral third' is also not necessary 
for the consideration of the result of this study. 
4. The falling musical intervals must be further investigated. 
The fact that Do is felt to be too low in the falling series is partly 
owing to the fact that the higher preceding Mi is preferred. But 
this is not the whole reason. 
5. For the experimental study of the psychology of music, 
it is necessary to use a musical observer and material which has 
a definite musical meaning. It must not be forgotten either 
that introspections have very important roles. 
(Received I5. XI, I937) 
1 Op. cit. S. 17 
